L ipomyeLomeningoceLe (LMMC) is a subtype of closed neural tube defects (NTDs) with an approximate prevalence of 1 per 4000 births in the US and that is more commonly seen among female children. 2, 15, 18 This congenital defect occurs as the result of a detachment between cutaneous ectoderm and the neural tube at approximately the 4th week of gestation. Afterward, the neural tube disposal to paraxial mesoderm may incite its differentiation into adipose tissue, and a fatty mass would be the result of its development. 2 The location of this adipose tissue is often used as a criterion for classification of LMMC, including dorsal, caudal, and transitional types. 14 Regarding the cause of LMMC, as well as other types of NTDs, it is supported that both environmental and genetic factors play a part in the occurrence of this defect. The environmental risk factors for LMMC might be similar to those for other NTDs including ethnicity, maternal age, 14 obesity, 3,14 diabetes mellitus, 3,13 hyperthermia, consumption of antiseizure drugs like valproic acid, and lack of folic acid consumption. 3 Regarding the effect of folic acid on etiology of LMMC, whereas some studies failed to show any protective role, 6,14 a case-control study in our center indicated a significant correlation between protection from defects and maternal folic acid fortification both before and during the first trimester of pregnancy.
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To our current knowledge, there is no definite evidence for the role of genetics in the occurrence of LMMC, although it seems that there must be a genetic contribution for this defect because some other kinds of NTDs occur in siblings of LMMC-affected patients. 9, 15 Variants of several genes has been reported in patients with lipomeningocele, LMMC, or spinal lipomas, including MTHFR, CELSR1, and VANGL2. Moreover, a large number of studies have discussed the genes that could be causal in NTDs, including those that are involved in folate pathways, planar cell polarity (PCP) genes, and other probable genes, although the influence of many of them has not been established yet.
NTD. Our extensive literature review could not find a similar association. The possible mechanism of familial occurrence of this rare anomaly is discussed as well.
case report

History and Examination
The patients were 3-month-old identical twins born at 34 weeks of gestation, who presented with small lumps in their lumbosacral region at birth; these lumps consisted of normal skin-covered soft-tissue masses without a hairy patch, dermoid sinus, or CSF leakage. The associated skin stigmata were as follows: in the first twin it was a large hyperpigmented nevus on his right lower extremity ( Fig. 1A and B), and in the second one it was a small hemangioma on his back and hyperpigmentation of the distal part of the lipomatous mass (Fig. 2 left) . No lower limb deformity was identified in the twins, and sensory and motor function of their lower limbs seemed normal.
Family History
The twins were the first offspring of a consanguineous marriage without a history of either LMMC or other types of NTDs in first-to third-degree relatives. Their mother was a 27-year-old woman with a body mass index of 23.6 before pregnancy and no history of insulin-dependent diabetes mellitus or hyperthermia during pregnancy. However, she had experienced impaired glucose tolerance in the 3rd month of gestation, which was controlled by diet. She had also used folic acid from the 3rd month of gestation but had no history of treatment with antiseizure medication.
Radiological Findings
Magnetic resonance imaging of both infants confirmed an extraspinal lipomatous mass in continuity with intradural lipoma, which was attached to the cord at the L5-S1 vertebral levels (Figs. 1C and 2 right). Urological evaluation performed using a urodynamic study showed neurogenic type bladder that was managed with medical treatment.
Operation
The patients underwent untethering L5/S1 laminotomy and debulking of the fatty mass. The lipomatous tissue was attached to the cord in a way that led to diagnosis of transitional type LMMC. The cord and rootlets were untethered from lipomatous tissue and adhesion bands. Lipomatous tissue resection was performed with a Cavitron ultrasonic surgical aspirator, and a layer of this tissue was left on the cord at the end of surgery. Afterward, the fatty thick filum was cut at the distal part of the dural sac, and the neural placode was reconstructed to a tube-shaped structure via pial suturing. The intraoperative findings were completely similar in both infants.
Postoperative Course
The infants had an uncomplicated postoperative period and were discharged 6 days after operation. During a 10-month follow-up period, neither child had new complaints. Both could stand without help at 12 months of age and walk a few steps at 13 months. Neither vesicoureteric reflux nor postvoiding residual volume was found in further urological follow-up. Spinal MRI studies performed at the age of 1 year did not show any new abnormalities (Fig. 3) .
Discussion
Neural tube defects are a heterogeneous group of anomalies in which both genetic and environmental factors are proposed to have significant roles in the occurrence of these defects. 15 Regarding the high prevalence of myelomeningocele (MMC), the risk factors were extensively studied for this anomaly but LMMC, as a distinct entity, has not been evaluated substantially. Because it is a big concern for the families, the recurrence rate of NTD has been studied specifically for MMC, but the literature lacks significant information about LMMC recurrence in families. [14] [15] [16] Recurrent risk of NTD has been reported in families with NTD subtypes. In an American study, the siblings of patients with LMMC have been affected by MMC, anencephaly, or fatty filum, but no recurrence of LMMC has been observed in this population. Accordingly, it has been suggested that the same genetic pattern might be involved in both open and closed NTDs. 15 There are two records of LMMC recurrence: one in an American family with two affected children, in which the recurrence had been diagnosed prenatally in the second pregnancy; 16 and the other in a family of Portuguese descent, in which the mother gave birth to an LMMC-affected male baby after a female offspring was born with sacral LMMC and tethered cord. 9 There is also a report of MMC in an Indian set of nonidentical twins of different sexes and with the presence of hydrocephalus in the female twin. 4 Furthermore, parents with spina bifida occulta have been more likely to have a child with spina bifida cystica, 11 which might suggest a recessive inheritance of NTDs. 9, 11 Moreover, maternal first cousins, specifically female offspring of maternal aunts, are more likely to have NTDs. This may indicate higher involvement of maternal genes in embryonic development than the fetal genes, and mitochondrial inheritance or genomic imprinting could be other possible explanations for this inheritance pattern. 5, 7 Embryonic gene expression, including those involved in NTDs, are affected by maternal diabetes during pregnancy. Thus, inappropriate gene regulation and expression might predispose the embryo to develop a neural tube defect, and maternal diabetes would be proposed as an etiologic risk factor for NTD, although there is no evidence that it has a direct effect on LMMC. 13 It has been demonstrated that a folic acid regimen reduces the risk of NTDs. Therefore, levels of folic acid cycle members as well as polymorphisms in their genes might play roles in the occurrence of NTDs through altering enzyme activity. 17, 19 In this report we present a set of identical twins with LMMC in whom both fatty masses were surprisingly the same in terms of type and location. Possible environmental risk factors such as lack of maternal folic acid consumption before and during the first trimester of pregnancy and also the potential genes were the same for both twins. Therefore, the effect of either genetic or environmental factors, or the combination of both, could have played a part in this condition. Unfortunately, we were unable to provide genetic assessment in our center to find probable gene mutations. However, monozygosity and the consanguineous marriage could somehow advocate effects of genetics in these particular cases. 
